Effect of hypoxia on gene expression of bone marrow-derived mesenchymal stem cells and mononuclear cells.
MSC have self-renewal and multilineage differentiation potential, including differentiation into endothelial cells and vascular smooth muscle cells. Although bone marrow-derived mononuclear cells (MNC) have been applied for therapeutic angiogenesis in ischemic tissue, little information is available regarding comparison of the molecular foundation between MNC and their MSC subpopulation, as well as their response to ischemic conditions. Thus, we investigated the gene expression profiles between MSC and MNC of rat bone marrow under normoxia and hypoxia using a microarray containing 31,099 genes. In normoxia, 2,232 (7.2%) and 2,193 genes (7.1%) were preferentially expressed more than threefold in MSC and MNC, respectively, and MSC expressed a number of genes involved in development, morphogenesis, cell adhesion, and proliferation, whereas various genes highly expressed in MNC were involved in inflammatory response and chemotaxis. Under hypoxia, 135 (0.44%) and 49 (0.16%) genes were upregulated (>threefold) in MSC and MNC, respectively, and a large number of those upregulated genes were involved in glycolysis and metabolism. Focusing on genes encoding secretory proteins, the upregulated genes in MSC under hypoxia included several molecules involved in cell proliferation and survival, such as vascular endothelial growth factor-D, placenta growth factor, pre-B-cell colony-enhancing factor 1, heparin-binding epidermal growth factor-like growth factor, and matrix metalloproteinase-9, whereas the upregulated genes in MNC under hypoxia included proinflammatory cytokines such as chemokine (C-X-C motif) ligand 2 and interleukin-1alpha. Our results may provide information on the differential molecular mechanisms regulating the properties of MSC and MNC under ischemic conditions. Disclosure of potential conflicts of interest is found at the end of this article.